DURING the last few months so large a number of soldiers have been incapacitated by a painful condition of the feet, which is described as " frost-bite," that the subject deserves the attention of the medical authorities, and I now bring the question before you in the hope that discussion may elucidate its pathology and provide some guidance for its treatment and prevention.
DURING the last few months so large a number of soldiers have been incapacitated by a painful condition of the feet, which is described as " frost-bite," that the subject deserves the attention of the medical authorities, and I now bring the question before you in the hope that discussion may elucidate its pathology and provide some guidance for its treatment and prevention.
I have seen over a hundred of these cases, eighty of which have been admitted to the wards of the Royal Herbert Hospital. Almost without exception these men have been subjected to long standing in the trenches in mud and thawing snow, without any opportunity of active exercise or change of position other than that of sitting down with pendent feet. I have made careful inquiries in all cases as to the condition of their boots and clothing, and find that nearly all wear boots one or two sizes larger than in ordinary life-and in only two cases did I find that more than one pair of socks were worn. All declare that bootlaces and puttees have not been tied tightly. Hence the one condition which seems applicable to all cases is the continuous standing with wet feet. One patient was affected in both feet and in the fingers of the right hand; he had worn a wet woollen glove on the right hand, while the left, which was unaffected, was ungloved.
The patient states that the foot first feels cold and numbed, but that he is sometimes able to restore warmth to it by stamping the foot on the ground. On trying to walk, the front part of the foot is insensitive and he feels as if he is walking on his heel. Patients thus affected are often obliged to remain in the trenches until darkness comes on, before they can be moved to the field dressing station, during which time the causative factor continues and the condition is made worse by the swelling of the confined foot. When the boot is removed the swelling becomes more marked, and in a few cases the skin of the foot is blistered. In a few of the earlier cases the condition was perhaps made worse by the application of warmth, but this has been exceptional in my experience. It should be remembered, too, that any description of these cases is limited to one's personal experience in an English base hospital, and that patients are seen three or more days after the onset of the affection.
The cases present thenmselves in two distinct groups: one in which there is little gross change in the tissues of the feet, but marked subjective changes; the other in which tissue destruction has occurred, leading to gangrene varying from a superficial skin lesion to a massive gangrene affecting the toes or even the whole foot. In these cases of gangrene I was unable to obtain any evidence of the increased intensity of cold or any difference in the primary treatment applied to the feet.
The cases in which no gross lesion is present are by far the most numerous. The skin of the anterior part of the dorsum of the foot may be slightly cedematous, of slightly bluish colour, and often rather dry and scaly. The patients complain of pain of an aching, swollen, or bursting character, which is most severe at night and keeps them awake. Most of these cases show a marked area of cutaneous anesthesia and analgesia extending in " stocking form" from the points of the toes to the heads or even to the bases of the metatarsal bones, whilst the joint sense and vibration sense may be lost. In some cases the cutan-eous change is a marked hyperaesthesia, the slightest touch, even of a piece of cotton-wool, causing pain. I am satisfied that the hyperaesthetic condition does not precede or follow the anaesthetic, as I was inclined to think at first, and I can give no reason for the different condition when the local appearance is the same. Whichever condition is present, however, there is often marked pain on passive movement of the toes or upon applying any pressure upon the metatarsal portion of the foot. I am not inclined to look upon this condition in any way as a " neurosis," as has been suggested, but rather as a tissue change due to vasomotor constriction maintained for some time.
The cases which present more interest from the surgical point of view are those in which somae actual gross lesion of the tissues has occurred. In the simplest forimi this is seen as a small area into which haemorrhage has occurred, the skin over it being discoloured, dry, and wrinkled. This area may slowly slough, leaving an ulcerated surface which is slow to heal. In one case under my care the under surface of each great toe was affected, the one as a slight cutaneous discoloration, the other as a distinct ulcer covered by dull granulations.
In a more advanced condition one or more toes are gangrenous, presenting a dark, dry, wrinkled appearance with rapid formation of a Vronounced line of demarcation-the typical appearance of dry gangrene. In several cases under my care it has been noticed that the great toe has been more seriously affected than the others, and when all the toes are affected the line of demarcation has become progressively near the periphery towards the outer side of the foot. These cases of dry gangrene are best let alone, as the gangrenous part slowly separates, leaving a healing granulating area, from which it nay be necessary later to remove any prominent piece of bone. In one case under the care of iny colleague, Mr. Rowntree, separation took place behind the heads of the nmetatarsal bones and no operative interference was necessary. In cases in which actual gangrene has taken place it is miore usual for only one foot to be thus affected, and I have been unable to discover any physical reason for this, although apparently the same factors were present on both sides. The gangrenous areas do not present any relation to any particular points of pressure that would occIur on standing, but rather affect the peripheral parts of the extreitAy.
In three cases under my care, a further extension of the tissue destruction has occurred, accompanied by rapid sloughing and a condition of moist gangrene, the terminal part of the foot being blackened, whilst the dorsuini and lateral aspects were occupied by areas of superficial gangrene. There was much exudation of foul pus, the skin quickly separating, with rapid infection of the tarsal and metatarsal joints. In two of these cases the condition was unilateral, and one of them developed tetanus on the fourteenth day, the spasms being particularly severe, and death occurred after four days. The third case is the most severe which I have yet seen. Both feet were involved, the right more than the left. The patient was extremely ill, having frequent rigors, with temperature reaching 106& F., the tarsal and ankle joints of the right foot were involved, and I anmputated through the lower third of the leg. He imnproved for a few days, when a septic temperature recurred, and as he was obviously going downhill rapidly I amputated the left foot through the ankle-joint, cutting through purulent tissues in fashioning the flaps. Froimi that time he commiiiienced to improve and is now doing very well.
I have at present under my care a patient who has in one foot exactly the same symptoms as I have described, with discoloration and ulceration in two toes. He has not been out of England, but has lived in barracks, and has not been subjected to any long exposure with wet feet.
TREATMENT.
Of the treatment of these cases there is not much to be said. In the majority of the cases presenting subjective symptoms of aching and anaesthesia I find it best to keep the patient in bed with the limb raised, to dry the foot with spirit, and cover it with wool after dusting with boracic acid powder. Twice a day they are gently massaged, and in some cases weak faradism applied, but I have found no advantage from electric baths. The aching pain is usually relieved by aspirin.
Where the skin is very discoloured from underlying haemorrhage I treat them in the same way, but where actual tissue destruction has occurred, the foot is well cleaned and painted with 2 per cent. solution of iodine in spirit; when a line of demarcation appears the surface is wrapped in cyanide gauze, which is changed daily until the part is easily removed; and I would much rather await a natural separation than perform an amputation which must necessarily sacrifice a greater a,mount of the foot for the formation of the necessary flaps.
Where m-oist gangrene is met with, and especially where toxic absorption has taken place, amputation just above the gangrenous area is required, but it is not necessary to sacrifice a lot of tissue by dividing the limb some distance above the highest point of gangrene. In one case I did a Symes's amputation and found pus in the tendon sheaths in front of the ankle, whilst there was a sloughing ulcer behind the heel. Very few sutures were put in and the stump drained with a good result.
PROPHYLAXIS.
It is probably to the prevention of this condition that attention should be chiefly directed. To my mind the condition, whatever its true pathology, is more likely to be due to the prolonged maintenance of a pendent position of the feet, wet from soakage in the slushy mud of the trenches, without any opportunity of exercise or of drying the feet, rather than to the severity of frost. It is perhaps noteworthy that the frost-bite known to Alpine climbers is more likely to occur when a thaw sets in than when there is severe frost. Perhaps with the approach of spring and better weather these cases may not occur, but there is no certainty that the present campaign will not go through another winter, when our soldiers may be fighting in even more severe climatic conditions than have already been experienced. Cannot we therefore arrange that their feet should be better protected from wet DESCRIPTION OF PLATE. when fighting in conditions which make active movement impossible'? The regulation military boot cannot be improved upon as far as quality goes, but no ordinary boot will prevent water getting in over the top.
A gum boot might serve, but it would necessarily impede movements in attack or defence. Waders, as used by ardent fishermen, are too expensive for general supply, but have been a boon to those fortunate enough to possess them; and I think some good might be found from the use of thin mackintosh in the form of a stocking outside the sock but inside the puttee. This might retain any body moisture, it is true, but already the Canadian forces at the front have improvised mackintosh in this way, with good results. I have heard that a condition similar to that which I have described occurred in the recent Balkan War owing to the long-continued damp to which the soldiers' feet were subjected. Another means of prevention, to which attention might be directed, is that of thoroughly smearing the feet with an abundance of vaseline, and I understand that the free use of whale oil on the feet has been very effectual in preventing the trouble. It might also be of use if the boots were large enough to allow some play of the toes, and the men instructed to practise this. The circulation in the extremities would be improved; but I feel sure that if the continuous effect of wet could be avoided, we should hear less of these cases of so-called " frostbite."
DISCUSSION.
Dr. GALLOWAY said that after seeing Mr. Jocelyn Swan's demonstration and listening to his remarks, it must be clear to all that the name "frostbite," as applied to these cases of injury occurring in our troops abroad during the wiilter campaign, was both erroneous and misleading. He had seen a considerable number of these cases at No. 4 Genera Hospital, some of them being under his own care, and had early come to the conclusion that the condition, even when it involved necrosis, was not due to freezing of the extremities. The injury, of wlhich so many cases have occurred, was clearly due to prolonged partial arrest of the circulation, and cold was only one of the. factors in its causation. More important were the swelling of the feet, the) comparatively tight footgear, the want of movement for considerable periods, added to the constant wet and cold. It was of interest to recollect the clo$e resemblance between the appearances in these cases and the very similar state of affairs occurring as the result of what Dr. L. Buerger, of New York, has named "thrombo-angeitis obliterans." Numerous cases of this condition h,ad been described by Dr. Parkes Weber and Dr. L. Buerger, occurring neatly always among Jews in London and New York. These patients often gbve MH-2a evidence of feeble nutrition, and it had been suggested that the influence of tobacco was considerable in their causation. Many of the sufferers had been employed as cigarette makers and in other ways in the tobacco industry. This explanation, which appeared to have some foundation, suggested that the excessive smoking of cigarettes, encouraged by the enormous quantities sent to our troops, might be another factor in causing this serious disease among our soldiers. He hoped that a report might be forthcoming on the pathological changes observed in the arteries and veins of the affected parts in those cases in which amputation of parts of the limbs had been performed. These results would be of interest to compare with those already recorded by Dr. Buerger. Dr. Galloway thought that prevention could be brought about to a large extent by securing not only dryness and warmth, but by keeping the lower extremities in movement. He had recently seen a picture of a Belgian soldier in the trenches wearing large sabots on his feet packed with plenty of straw, and with his legs loosely covered. He thought that this was probably a better type of foot covering under the conditions than the comparatively tight boots and' puttees worn by our men. There seemed to be no doubt that the use of vaseline or some other oily material, with plenty of rubbing of thle extremities, was a most useful precaution in the prevention of this injury. I Dr. E. G. FEARNSIDES said that the cases 1 which he had seen could be classified in three groups: (1) Those with gross objective signs with perhaps, some sensory loss of the type seen in cases of peripheral neuritis, but no subjective symptoms. (2) An intermediate group with less gross objective manifestations and slight blunting of sensation over the distal parts of the feet, but no absolute aneesthesia; in a few cases in this group he had founcl a band of hypermosthesia at the upper border of the affected area. (3) Those in which, on arrival in this country, few or no objective signs were present, but sensation was lost over an area of the stocking type and subjective complaints and general apprehensiveness were extremely prominent; in civil practice such manifestations would be ascribed to a neurosis. He had not seen any cases of classical frost-bite due to the actual freezing of the soft tissues. Three of his patients, howevpr, had suffered when in other parts of the world from this classical type of frost-bite; these mer were agreed that their symptoms in the past when suffering from frost-bite, and now when Suffering from "trench-foot," were entirely different. Ih the Balkan War it had been agreed that the objective changes were vascular in origin.
Cf. Fearnsides and Culpin, Brit. 3ed. JournW., 1915, i, p. 84; Fearnsides, Brit. Jo01rn-. Den\.i February, 1915, pp. 33-51. 
